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General

Note

information

The standard applications are not binding and do not claim to be
complete regarding the circuits shown and equipping as well as possible
eventualities. The standard applications do not represent customer-
specific solutions. They are only intended to provide support for typical
applications. You are responsible in ensuring that the described products
are correctly used. These standard applications do not relieve you of the
responsibility of safely and professionally using, installing, operating and
servicing equipment. When using these standard applications, you
recognize that Siemens cannot be made liable for any damage/claims
beyond the liability clause describe. We reserve the right to make
changes to these standard applications at any time without prior notice. If
there are any deviations between the recommendations provided in these
standard applications and other Siemens publications - e.g. Catalogs,
then the contents of the other documents have priority.

Warranty, liability and support

We do not accept any liability for the information contained in this
document.

Claims against us - irrespective of the legal grounds - resulting from the use
of the examples, information, programs, engineering and performance data
etc., described in this standard application are excluded. Such an exclusion
shall not apply where liability is mandatory e.g. under the German Product
Liability Act involving intent, gross negligence, or injury of life, body or
health, guarantee for the quality of a product, fraudulent concealment of a
deficiency or non-performance. Claims of the purchaser for compensation
relating to non-performance of essential contract obligations shall be limited
to foreseeable damages typically covered by a contract unless intent, willful
misconduct or gross negligence is involved or injury of life, body or health.
The above stipulations shall not change the burden of proof to your
detriment.

Copyright© 2006 Siemens A&D. It is not permissible to transfer or
copy these application examples or excerpts of them without first
having prior authorization from Siemens A&D in writing.

If you have any questions relating to this document then please send them
to us at the following e-mail address:

mailto:applications.erlf@siemens.com
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Valid conditions

[/ Alternative 1: (internal business)

If nothing else has been negotiated, then the "Conditions for the supply and
services in Siemens internal business" applies in the version that is valid at
the time that the equipment is purchased.

/ Alternative 2: (domestic business of Siemens AG)

If nothing else has been negotiated, then the "General License Conditions
for Software for Automation and Drives for Customers with a Seat or
Registered Office in Germany", valid at the time of sale, are applicable.

/ Alternative 3: (direct export business of Siemens AG)

If nothing else has been negotiated, then the "General License Conditions
for Software Products for Automation and Drives for Customers with a Seat
or Registered Office outside Germany", valid at the time of sale, are
applicable.

/ Alternative 4: (conditions of the particular regional office for the regional
office business)

If nothing else has been negotiated, then the "...", valid at the time of sale,
are applicable.

Qualified personnel

Trained

Trained

Trained

Reference

In the sense of this documentation qualified personnel are those who are
knowledgeable and qualified to mount/install, commission, operate and
service/maintain the products which are being used. He or she must have
the appropriate qualifications to carry-out these activities

e.g.:

and authorized to energize and de-energize, ground and tag circuits and

equipment according to applicable safety standards.

or instructed according to the latest safety standards in the care and use of

the appropriate safety equipment.

in rendering first aid.

There is no explicit warning information in this documentation. However,
reference is made to warning information and instructions in the Operating
Instructions for the particular product.

regarding export codes

AL: N

ECCN: N

Version 1.0
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Objective of the application

Generally, electric drives are controlled from a higher-level control system.
Traversing commands are entered and feedback signals are evaluated.

This application shows how a SINAMICS S120 drive with the basic
positioner function module (in the following text abbreviated with Epos) can
be very simply connected to a SIMATIC S7. In this case, the interface from
the perspective of the control is described just the same as the perspective
from the drive. Numerous different applications can be implemented using
simple communication mechanisms.

Core contents of this application

Controll

Neither

Copyright © Siemens AG 2006 All rights reserved
SinamicsS120Epos_en_CO_1.doc

The opt

The following core issues are discussed in this application:

Connecting the bus to a SIMATIC S7 control

ing the drive using a variable table

Addressing all operating modes and evaluating the feedback signals

Scope of the document

the automatic configuration nor the OFFLINE data set. configuration is
described as long as they do not involve Epos.

imization procedures for the current / speed and position controller are also
not described.
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Edition 24.11.2006 5/51



Copyright © Siemens AG 2006 All rights reserved

SinamicsS120Epos_en_CO_1.doc

SI EM ENS Foreword

SINAMICS S120 Epos with Profibus

List of contents

(TS A0 oo 1 0} (=1 o1 £ PP PPPPPPPIRt 6
Description of the function module basic positioner..........cccccccccciiii, 7
1 BasiC iNfOrMaAtioN ........uuueiiiiiii s 7
1.1 LI (o L= 0o (o 18] o BT PP UPPPTTTTR PP 7
1.2 Technical ENVIFONMENL............cccviiiiiiiiii e 7
1.3 Components included in the standard application ...........ccccccoeecviiveeeeeieeccinnnen, 7
1.4 SOftWAre Prer@QUISITES ....cciiii ittt 8
2 Functionality of the basiC POSItIONEr ..........uuiiiiiiiiiiiiiiiiii 9
2.1 Tasks that can be SOIVE ..........oooiiiiii e 9
2.2 FRALUIES. ... e ettt e e e e e e aaees 10
2.3 OPEratiNng MOTES ........uuuiiiiiieii ittt et e e e e e s s bbe e e e e e e e e e sanes 11
P22 T RN [o T T 11T SR 11
2.3.2  Homing [referenCing] .....coueoo i 12
2.3.3  Flying homing [referencing] ("passive homing [referencing]").......cc.ccceecuvvneee. 14
P T I =\ /=T £ o T o] (o o3 15
2.3.5  MDI/direct SEtPOINT INPUL.......uuuuiiiiiiiiii e 16
3 AULOMALTION SOIULION ..eeviiiiiiiiiieieeeeeeeeeeeeeeeeee e eeeeeaeaneees 17
4 Program environment and iNnterfaces .........ccccvvvvvvvviiiiiiiiiiiiiiiiiiieeeinieeneennn. 18
4.1 Overview control signals / SEtPOINTS .....cceeieiiiieeeee e, 18
4.2 Overview of the feedback signals...............cccc i, 22
5 COMMISSIONING (it 26
5.1 Configuring the communiCations ..........ccoooeeiiii . 26
5.2 Configuring the driVe.......oooo i, 29
5.3 Application-SPECIfiC SEIINGS....ciiiiiiiiiiiiiiie e 36
AttaChmMeENt ... 43
6 General information on the application..........cccooeeeei e, 43
6.1 SCOPE OF SUPPIY oottt e e e e e e e e e e e s e sne e e e e aeeeens 43
6.2 Changes/aULNOL ..........uuiiiiiie e 43
7 Additional information, tips and tricks, etC.......cccccccvvviiiiiiiiiiiiiiiie, 43
8 L =T = L= 43
9 CONTACT PAITNEY .. e e et e e e e e e e e bbb e e e aeeeeees 43

Version 1.0 Edition 24.11.2006 6/51



Copyright © Siemens AG 2006 All rights reserved

SinamicsS120Epos_en_CO_1.doc

SIEMENS Error! Style not defined.

SINAMICS S120 Epos with Profibus

Description of the function module
basic positioner

Contents

Here you can get an overview of the functionality of the function module
basic positioner (Epos). You will get to know the components that are used
(standard hardware and software components as well as the user interface
specifically generated for the purpose).

1 Basic information
11 Target group

The standard application is intended for all programming engineers and
users that wish to simply and quickly implement a Profibus connection
using the SINAMCIS S120 with activated basic positioner function module
(abbreviated - Epos) and a SIMATIC S7. Standard telegrams also exist for
this purpose. However, the aim of this application is to cover the complete
functionality of Epos whereby the interface should remain as basic as
possible (low overhead).

A standard structure has been defined for sending data to the drive as well
as also receiving data from the drive. This is reflected in two S7 UDTs (one
for sending and one for receiving data) as well as also the
binector/connector links in the drive.

1.2 Technical environment

This standard application can be used, unchanged in conjunction with a
SIMATIC S7 315-2AF03-0AB0 and a SINAMICS S120 single-axis
demonstration case.

An HMI project is optionally available. This can be used to set control
signals via an operator interface and evaluate the feedback signals. This is
also helpful in quickly getting to know the individual functions and operating
modes.

1.3 Components included in the standard application

Operator panel (this can be optionally used)

This is displayed using the ProTool — Runtime or WinCC flexible Runtime
software directly at the engineering PC. All of the signals involved are
linked as variables in the HMI project.

SIMATIC S7

Receive and send data blocks with an appropriate structure in the form of user-
defined data types (udts)

Version 1.0 Edition 24.11.2006 7/51



Copyright © Siemens AG 2006 All rights reserved

SinamicsS120Epos_en_CO_1.doc

SIEMENS

Error! Style not defined.

SINAMICS S120 Epos with Profibus

Communication function block

Calling the communication blocks between the SIMATIC S7 and the drive (S7<->

S120)

SINAMICS S120
User-defined list to connect to Profibus

1.4 Software prerequisites

Releases required as a minimum

Table 1-1: Software prerequisites

Component Version
STEP 7 V5.4 +SP1
STARTER or SCOUT V4.0
DRIVE ES BASIC V5.4

Version 1.0 Edition 24.11.2006
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2

2.1

Functionality of the basic positioner

Tasks that can be solved

The basic positioner (Epos) is an extremely comprehensive and high-
performance function module for the closed-loop position controlled motion
of a SINAMICS S120 electric drive.

It is used for the absolute and relative positioning of linear and rotary axes
(modulo) with motor encoder (indirect measuring system) or machine-
mounted encoder (direct measuring system).

It is available in the basic closed-loop control types - closed-loop servo
control and closed-loop vector control - as function module that can be
additively activated.

Further, the STARTER engineering tool includes user-friendly
configuration, commissioning and diagnostic functions for Epos.

Using the control panel the functionality can be controlled for either
commissioning or diagnostics from the PC. This is extremely helpful -
especially when it comes to "getting to know" the individual operating
modes or also to test the function without requiring control from a higher-
level automation system.

When the basic positioner is activated then the position controller is also
activated. This is automatically executed using the drive Wizards of
STARTER. Further, the "internal interconnections" (BICO technology) are
required - that are necessary between Epos and the position controller - are
automatically established (e.g. setpoints from Epos for closed-loop control,
axis cycle correction, etc.).

The closed-loop position control essentially comprises the following parts:

Position actual value conditioning includes lower-level measuring probe
(digital input for proximity switch) evaluation and reference mark search.

Position controller (including limits, adaptation, pre-control calculation)

Monitoring functions (standstill, positioning and dynamic following error
monitoring, cam signals)

Further, the following functions can be implemented using the basic
positioner:

Mechanical system:
Backlash compensation
Modulo correction

Version 1.0

Edition 24.11.2006 9/51



Copyright © Siemens AG 2006 All rights reserved

SinamicsS120Epos_en_CO_1.doc

SIEMENS Error! Style not defined.

SINAMICS S120 Epos with Profibus

Limits:
Velocity/acceleration/deceleration limits
Software limit switch (traversing range limiting using position setpoint evaluation)
Stop cams (traversing range limiting by evaluating a hardware limit switch)
Positioning/standstill (zero speed) monitoring:
Following error monitoring

Two cam switching signals

2.2 Features

Epos is based on the functionality of the basic positioner of SIMOVERT
MASTERDRIVES MC as well as also the traversing blocks of SIMODRIVE
611U - the opportunity was also taken to carry-out some innovation. The
positioning functionality for vector axes was also added as well as
additional useful functions (limit switch, following error monitoring, cam
functionality etc.).

The outstanding features include:
"Flying" and "continuous" mode/setpoint changes during traversing motion
- without having to absolutely use the handshake technique,
- including "easy-to-use" benefits / connection,

- including transitions that shorten the process shortening without the
axis coming to a standstill (zero speed)

Can be simply connected to higher-level control systems - as also described in this
application

Can be simply adapted to a particular application and configured

Traversing blocks can be simply configured and “fixed" traversing blocks
implemented

Graphic configuring, commissioning and operator control screen forms (tool
including control panel)

Independent of the vector / servo control techniques (and their limitations)
Well-proven experience in this area of applications is being innovatively continued

Version 1.0 Edition 24.11.2006 10/51
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2.3

Jogging
Referen

Operating modes

Epos has the four following operating modes (that can be toggled between
when the axis is in the "quiescent" state [no traversing command]:
(closed-loop position controlled)

ce point approach

Traversing blocks

(positioning, based on SIMODRIVE 611U)

MDl/direct setpoint input

231

Mode:

Mode:

(positioning, based on MASTERDRIVES MC Epos)

including secondary "flying referencing" in the operating modes "Jogging",
"Traversing blocks" and "MDI/direct setpoint input".

The priority of the operating modes with respect to each other when
simultaneously selected:
Jogging > Reference point approach > MDI > Traversing blocks

If an operating mode is active — and an attempt is made to select another
one — then an alarm message is output.

Jogging
This involves moving the axis with closed-loop position control where it is
possible to toggle between two modes
Endless, closed-loop position controlled by entering a v-set (the
sign is evaluated)
Jogging, incremental ( = to move through a specified "step")
Two selectable setpoints are available in both modes (jog 1/ 2)

Version 1.0
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Fig. 2-1: Configuring the jog setpoints
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2.3.2 Homing [referencing]
This is also known as "active homing [referencing]".
Properties:

Fully automatic search and detection of the home [reference] position for
incremental measuring systems (encoder).

The following referencing functions are supported:

"Cam and encoder zero mark", "encoder zero mark
(Bero)"

"Homing [referencing]" is also possible without the axis having to traverse. In this
case, all of the operating modes must be de-selected.

external equivalent zero mark

Reverse cam functionality for the mode "Cam and encoder zero mark"

The homing [referencing] start direction can be entered

Version 1.0 Edition 24.11.2006 12/51
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Various start velocities can be entered ("to the homing [referencing] output cam”, "to
the home [reference] position", "to the zero mark") - e.g. to increase the
accuracy when detecting the home [reference] position

Monitoring using maximum traversing distances/tolerance bandwidths that can be
entered, e.g. to cams, between cams and zero mark, distance to the zero
mark

Automatic travel to the "home [reference] position offset” with respect to the home
[reference] position and using home [reference] position coordinates that
can be changed via BICO

Automatic direction of rotation reversal at the homing [referencing] output cam,
therefore, for example: Reversal cams or hardware limit switches (when the
STOP cam functionality is disabled) can be used as reference cam (this
reduces hardware costs)
(in the specified START direction the zero mark is applicable as home
[reference] position before the homing [referencing] output cam)

Fig. 2-2: Reference point approach

by
& Active homing " Passive haring [on the fly) Evwaluation of the encoder zero mark in front of homing output canm
5 041 edge for increasing actual position values [10482]
Homing made 1/0 edge for decreasing actual position values [10482)
IHoming output cam and encodeﬂ
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ta the zero mark. Home position/coordinate
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2.3.3 Flying homing [referencing] ("passive homing [referencing]")
This is also known as "passive homing [referencing]"

Features:

The axis is homed [referenced] during "normal” traversing motion using a
"measuring probe" (digital input) for standard setting including possible
continuous "post homing [referencing]"

Can be executed at a lower level in the "Jog", "Traversing blocks" and "MDI/direct
setpoint input" modes

Can be selected for incremental and absolute measuring systems (encoder)

Measuring probe selection can be changed over (2 measuring probe inputs, can be
selected with pos./neg. signal edges)

For "flying referencing”, during RELATIVE positioning it can be selected as to
whether the correction value for the traversing distance should be taken into
account or not

For "post homing [referencing]" it is possible to evaluate a "real/incorrect” BERO
signal (inner/outer position difference "window")
Fig. 2-3
2 x|
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234

Features

User-friendly traversing block editor

Traversing blocks

This particular operating mode is based on the traversing blocks of
SIMODRIVE 611U.

They support positioning using traversing blocks saved in the unit (for a
homed [referenced] axis).

In this case 64 traversing blocks are possible - including advance
conditions and specific tasks/requests.

For each block, e.g. position, velocity, acceleration as well as also deceleration
override can be separately set.

Jobs; e.qg.:

"Positioning, absolute / relative", "ABS_POS/_NEG" (forced
direction of rotation input for modulo axes), "endless pos / neg",
"wait" (delay time), "GOTO" (block step), "SET_O / RESET_O"
(setting /resetting up to two digital outputs simultaneously)

It is possible to "hide" traversing blocks

By activating a new traversing block, a block being executed can be cancelled and
a flying change made into the new traversing block.

Fig. 2-4: Traversing block editor

verfahrsitze programmieren

Maximale 5 atzanzahl

Fonfiguration Digitalauzgabe

[E4] < [bermehmen |
Index|Hr. Auftrag Parameter Modus Positi hwindigkeit | B: Verzagerung Weiterschalt d
1 1 |POSITIOMEREN |0 SBSOLOT () |0 B0 100 100 WWEITER_MIT_HALT (1) ]
2 2 |POSITIONIEREM o ABSOLUT (0) 1000 600000 100 100 WWEITER_FLIEGEMD (2) o]
3 |3 [ENDLOS_POS |0 ABSOLUT (M) |0 3000 a0 a0 WWEITER_MIT_HALT (1) d
4 |4 |sETO 1 ABSOLUT (M) |0 B0 100 100 WEITER_FLIEGEND (2) ]
= 5 |RESET_O 2 ABSOLUT (0) o E00 100 100 WWEITER_FLIEGEMD (2] o]
6 |6 [WARTEN 10 ABSOLUT (M) |0 B0 100 100 WWEITER_MIT_HALT (1) ]
7 | [ ABSOLUT () |0 B0 100 100 ENDE (1) 0
& |1 |[ENDLOS_POS  |o ABSOLUT (M [0 B0 100 100 EMDE (0 O
g - |EMDLOS_MEG il ABSOLUT () [0 500 100 100 EMDE () O
IFRE ""’gngN il ABSOLUT (07 |0 600 100 100 ENDE (07 O
1o o [ ABSOLUT () [0 B0 100 100 ENDE (1) O
121 |reser o [ ABSOLUT () |0 B0 100 100 ENDE (1) ]
13 |1 [FOSTIONERER |0 ABSOLUT () |0 500 100 100 ENDE (0 mj
14 |1 |POSMIONEREN |0 ABSOLUT () |0 B0 100 100 ENDE (1) ]
The traversing blocks can also be changed for a drive that is operational.
The next time that the traversing block is called, the changes are directly
accepted.
Version 1.0 Edition 24.11.2006 15/51
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2.35 MDI/direct setpoint input
Positioning based on "MASTERDRIVES MC" Epos functionality

Features:

Positioning/setting-up with direct setpoint inputs (e.g. process data of the
PLC) - and it is continuously possible to influence the setpoints even during
traversing motion.

"Flying and continuous" setpoint transfer during axis motion is possible, i.e.
position, velocity setpoint and override, acceleration, deceleration, forced
direction of rotation input can also be changed during operation.

It is possible to make a "flying" change between the modes while the axis is
moving:

Mode: Setting-up (endless, closed-loop position controlled, V-set input)

Mode: Positioning absolute / relative (for modulo, also: forced direction of rotation
input or the shortest distance)

In MDI Mode it is possible using the setting-up mode or relative positioning mode to
move an axis that has not been homed (referenced)

Fig. 2-5: MDl/configuration
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-l p2630, CO: EPOS Pasition Festsal |D2532 T1 LA Lagoistmen = I
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peschondokaioley l _‘; 0 1000 LU/ Geschwindigkeitszollwert
|| -2591, CO: EPOS Geschwindigk: y
_ID S=eds T |p2531, Cl LR Geschwindigkeitszall -I
Beschieiouncsoveris l° 0 1000 LU/min LR Geschwindigk eitsistwert
,l p2632, CO: EPO5 Beschlzunigun: — 1 | I
“Yerzogerungsoverride 100 % oL
— 4 Umkehrozekompensation Wert
,l p2633, CO: EPOS Yerzogerungso: [¥257%. O 17 Lagecioet I
Dl Zustandswort Aktiver Verfahrsatz
E [
DlLU Positionszallwert kel
- -
011 00 LU /min Geschwindigkeitzzollwert aktuel
Flanke Sollwertiibemnahme q—% g :I | -I
1 - Ul Beschleunigungsoveride aktuel
Anwahl Ubernahmeart O—/ I QI
Dl Werzagerungsoveride aktuell
r |
4| »
4:2 | cogfofskiv x| Ds:[0 (kv 7] wDs:[0 $| £  Schlishen | Hilfe |
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3

Automation solution

A typical structure is subsequently shown where one CU320 controls three
axes and one CU310 DP controls one axis. From the perspective of
SIMATIC S7 this involves two Profibus slaves. in the hardware
configuration of the SIMATIC Manager a differentiation is made between
so-called drive objects (DOs) of the appropriate device connected to
Profibus. A DO can be an axis - but also e.g. also the infeed module or
terminal module etc.

Fig. 3-1: Example of a configuration

SIMATIC S7

Version 1.0
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4

4.1

Program environment and interfaces

Overview control signals / setpoints

Those signals that are cyclically sent from the send data block to the drive
are called control signals.

The user interface is shown in the following overview. You will find this
structure both in the S7 block UDT101 as well as also in the user-defined
value list for the drive that is supplied with this application.

A precise description of the function of the individual control and feedback
signal bits is provided in the List Manual for SINAMICS S120 in Chapter 1,
as well as in the Function Manual, Chapters 4.23 and 4.24.

The interface described in this application has the following structure:

Table 4-1: Process data

PzD Assignment of the process data
PzD1 Application control word 1
PzD2 Application control word 2
PzD3 Application control word 3
PzD4 Velocity override for all operating modes (4000HEX = 100%)
PzZD5 " o i .
5706 Position setpoint in [LU] for the direct setpoint input/MDI mode
PzD7 Acceleration override in the direct setpoint input/MDI mode
PzD8 Deceleration override for the direct setpoint input/MDI mode
PZD9 Reserve
PZD10 | Reserve
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Assignment of application control word 1
Table 4-2: Assignment of application control word 1

Bit

Abbr.

Designation
(description of the HIGH signal level)

Drive
parameter

Function
chart

ON

ON command
0 = OFF1 active
1=0ON

P840

2501

CmdNo
OFF2

Command, no OFF2

0 =: OFF2 active

1 = Signal: Operating condition - coast-down
not active

P844

2501

CmdNo
OFF3

Command, no OFF3
0 = OFF3 active

1 = Operating condition, fast stop not active

P848

2501

ENC

Enable controller — enable inverter

P852

2501

INtMStp

Traversing block and MDI — intermediate
STOP

Traversing blocks and MDI/direct setpoint
input - intermediate stop

0 = Active traversing command is interrupted /
axis brakes with the specified deceleration
override

1 = No intermediate stop (the axis can be
moved)

P2640

3616

RejTask

Traversing block and MDI - Reject Task
Traversing blocks and direct setpoint
input/MDI
Reject traversing task
0 = Active traversing command is rejected /
axis brakes down with 100% deceleration
override
1 = Traversing task is not rejected

(axis can be traversed)

P2641

3616

AckFIt

Acknowledge fault

P2103

2501

Jogl

Jogging — signal source 1

P2589

3610

Jog2

Jogging — signal source 2

P2590

3610

LB

Life bit (PLC requests control)

P854

2501

Joginc

Jogging — jogging incremental
Jogging:
0 = Endless traversing

1 = Traversing through the parameterized
distance

P2591

3610
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Bit Abbr. Designation Drive Function
(description of the HIGH signal level) parameter chart
13
14 SftLimAct | Activates software limit switch pP2582 3630
15 | StpCamA | Activates the stop output cam P2568 3630
ct
Assignment of application control word 2
Table 4-3: Assignment of application control word 2
Bit Abbr. Designation Drive Function
parameter chart
RefStart | Starts homing [referencing] P2595 3612
1 RefPSet | Sets the home [reference] position P2596 3612
Note: Functions for motors with absolute
encoder - only for non-adjusted encoders!
2 RefTyp Homing [referencing] type P2597 3612
0 = Homing [referencing]
1 = Flying homing [referencing]
3 RefStDi Homing [referencing] start direction P2604 3612
0 = Positive start direction
1 = Negative start direction
4 ReflnpS Homing [referencing] passive - input selection P2510 4010
Sets the signal source to select the measuring
probe for flying (passive) homing [referencing]
0 = Measuring probe 1 is activated
1 = Measuring probe 2 is activated
5 RefEdge | Homing [referencing] passive - edge evaluation | P2511 4010
Passive homing [referencing]: Sets the edge
evaluation
0 : Positive edge
1: Negative edge
6
7
8 MdiStart | Starts the direct setpoint input/MDI mode P2647 3640
9 MdiSetup | Direct setpoint input/MDI — setup selection P2653 3620
Selects MDI mode, setting-up
0 = Positioning
1 = Setting-up
10 MdiPsTy | Direct setpoint input/MDI — positioning type P2648 3620
p Positioning type
0 = Relative positioning
1 = Absolute positioning
Version 1.0 Edition 24.11.2006 20/51
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Bit Abbr. Designation Drive Function
parameter chart
11 MdiPos Direct setpoint input/MDI — positive direction P2651 3620
Selects the direction for setting-up and
absolute positioning of rotary axes in the
positive direction
12 MdiNeg Direct setpoint input/MDI — negative direction P2652 3620
Selects the direction for setting-up and
absolute positioning of rotary axes in the
negative direction
13 MdiEdge | Direct setpoint input/MDI — transfer edge P2650 3620
Edge, setpoint transfer if MdiTyp = 0
14 MdiTrTyp | Direct setpoint input/MDI — transfer type P2649 3620
Transfer type:
0 = Value transferred for a 0 - 1 edge at
MdiEdge
1 signal : Continuous setpoint transfer
15
Assignment of application control word 3
Table 4-4: Assignment of application control word 3
Bit Abbr. Designation Drive Function
parameter chart
0 TrvStart | Traversing block — activate traversing task P2631 3640
(using 0>1 edge)
1 TrvBit0 Traversing block — block selection bit O P2625 3640
2 TrvBitl Traversing block — block selection bit 1 P2626 3640
3 TrvBit2 Traversing block — block selection bit 2 P2627 3640
4 TrvBit3 Traversing block — block selection bit 3 P2628 3640
5 TrvBit4 Traversing block — block selection bit 4 P2629 3640
6 TrvBit5 Traversing block — block selection bit 5 P2630 3640
7..
15 Reserve
Version 1.0 Edition 24.11.2006 21/51
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4.2

Overview of the feedback signals

Feedback signals are those signals that are cyclically transferred from the
drive to the receive area of the data block. This structure of the receive
area is also found in S7 block UDT102 and in the user-defined value list for
the drive.

Table 4-5: Process data

PzD Assignment of the process data
PzD1 Application status word 1
PzD2 Application status word 2
PzD3 Application status word 3
PzD4 Velocity actual value (this is referred to reference speed p2000)
PZD5 Note: 40000000HEX = 100%
PzD6 Position actual value [LU]
PzD7
PzZD8 Reserve
PZD9 Reserve
PZD10 | Reserve
PZD 8, 9 and 10 can be used for additional display parameters - such as
e.g.
Torque actual value r080 (100% = 4000 HEX referred to the reference torque

p2003)

Temperature r035 (100°C = 4000HEX)
Actual fault number r2131

Actual alarm number r2132

Following error r2557

Etc.
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Assignment of application status word 1
Table 4-6: Assignment of application status word

Bit Abbr. Designation Drive Function
parameter chart
RTS Ready to power up / to start rg99.0 2503
RDY Ready to operate rg899.1 2503
2 IOP In operation (operation enabled) rg99.2 2503
Drive has been powered-up (condition to
select the Epos operating mode)
3 Fault Fault present r2139.3 2548
4 NoOFF2Act | OFF2 inactive (sub condition for powering-up) | r899.4 2503
5 NoOFF3Act | OFF3 inactive (sub condition for powering-up) | r899.5 2503
6 Powlnhbt Power ON inhibit active r899.6 2503
7 Alarm Alarm present r2139.7 2548
8 Stndstill |n_act| < speed threshold value 3 [p2161] r2199.0 2537
This bit is used to detect zero speed
9 LB_CR Lifebit control request - control requested rg899.9 2503
10 | JogAct Jogging active r2094.0 Y | 2460
11 | RefAct Homing [referencing] active r2094.1 9 | 2460
12 | TrvBlAct Traversing block active r2094.2 Y | 2460
13 | MdiPosAct | MDI positioning active r2094.3 %Y | 2460
Positioning is active in the direct setpoint
input/MDI mode
14 | MdiStupAct | MDI setup active r2094.4 Y | 2460
Setting-up is active in the direct setpoint
input/MDI mode
15 | FlyRefAct Flying referencing active r2684.1 3630
k)

r2669 (function chart 3630) shown with a resolution down to one bit. For this purpose

p2099[0] = r2699 is interconnected at the input of the connector-binector converter.
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Assignment of application status word 2

Table 4-7: Assignment of application status word 2

Bit Abbr. Designation Drive Function
parameter chart
0 ARFD Reference point set r2684.11 3612
3614

1 CmdAct Traversing command active r2684.15 3635

2 TargPos Target position reached r2684.10 4020

3 NoFIwETrr Following error in tolerance r2684.8 4025

4 SftSwMinAct Software limit switch minus active r2683.6 3635

5 SftSwPIsAct Software limit switch plus active r2683.7 3635

6 StpCamMinAct | Stop cam minus active r2684.13 3630

7 StpCamPIsAct | Stop cam plus active r2684.14 3630

8 AckTrvBI Acknowledge traversing block activated r2684.12 3616
For traversing block or MDl/direct setpoint
input mode for triggered setpoint transfer
(MdiTrTyp = 0) the bit is used to
acknowledge the traversing block.

9 SetPStatic Setpoint static (setpoint does not change) | r2683.2 3635

10 | FWD Axis forwards r2683.4 3635

11 | BWD Axis backwards r2683.5 3635

12 | Accel Axis accelerating r2684.4 3635

13 | Decel Axis decelerating r2684.5 3635

14 | PrntMrkOut Print mark outside outer window r2684.3 3614

15 | VelctyLimit Velocity limiting active r2683.1 3630
Velocity setpoint > p2572
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Assignment of application status word 3

Table 4-8: Assignment of application status word 3

Bit Abbr. Designation Drive Function
parameter chart

0 AckTrvBit0 Active traversing block bit 0 r2670.0 3650

1 AckTrvBitl Active traversing block bit 1 r2670.1 3650

2 AckTrvBit2 Active traversing block bit 2 r2670.2 3650

3 AckTrvBit3 Active traversing block bit 3 r2670.3 3650

4 AckTrvBit4 Active traversing block bit 4 r2670.4 3650

5 AckTrvBit5 Active traversing block bit 5 r2670.5 3650

6 TrvOutl Direct output 1 via traversing block r2683.10 3616

7 TrvOut2 Direct output 2 via traversing block r2683.11 3616

8

9

10

11

12

13 | TrckMode Tracking mode active r2683.0 3635

14 | PosSmCaml | Position actual value <= cam position 1 r2683.8 4025

15 | PosSmCam2 | Position actual value <=cam position 2 r2683.9 4025
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5

5.1

Commissioning
Configuring the communications

The following configuring steps are required before commissioning
PROFIBUS communications:

The DP interface is parameterized in the hardware configuration

Communications is adapted

Drives are parameterized

Parameterizing the DP interface in the SIMATIC Manager

The DP interface is parameterized in the hardware configuration of the
SIMATIC Manager.

When a CPU with integrated DP interface or a DP communication
processor is selected from the STEP 7 hardware catalog the hardware
configuration is made available to a PROFIBUS-DP master system. After
the master parameters have been set (e.g. baud rate) the SINAMICS from
the hardware catalog must be assigned to the Profibus line. The Profibus
address and the net data structure are now assigned.

In this particular application, 10 words are used for sending and receiving
per axis - which is freely defined:

Fig. 5-1: Parameterizing the DP interface

= {22 SINAMICS
B SINAMICS 5120
B SINAMICS G130
B SINAMICS G150
B SINAMICS GM15D
B SINAMICS 5120 CU310 DP
B SINAMICS 5120 CU320
B SINAMICS 5150

= § + (13 SIPLINK
1 -~
> WMo T PROFIBUS(1} DP master system (1] DP Slave Properti
perties
A2 ; o7 T &
3 General  Configuation | Clock Synchianization | Intemode communication - overview |
F)
5 Defaul [None |
g v
= Slot In ozl slave PROFIBU partner
Type Addr Type OP _li0-a. Pro. Length Unit Consiste
4 [Ectualvalue Z]PCD1  Input 2 |25 |--- 10 'Word |Entrelen..
v 5 Setpoint PCD 1 Output 2 256 --- [10 Word  Entire len.
s > &
45| @) SINAMICS 5120 CU3T0
Slat Madule .| laddiess | O address | Comment
4 o Dtz e -~ P 3
5 D Nt g
: [ | [ |
! Master Slave corfiguation 1
3 Master: [21DP
Station SIMATIC 300(1)
10
M Comment |
12
13
14 i3 Cancel Help
15

After the hardware has been configured the S7 blocks supplied are
adapted. To start, copy the following block folder into your new project:
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Fig. 5-2: Copying blocks
CSSIMATIC Manage

%Datm Bearbeiten Einflgen  Zielsysktem .ﬂ.nsu:ht Extras Fenster Hilfe

O (875 | 4 B dn|lo 2% o 82| @ | <KeinFiter R A
EI--% SY¥_5120_Epos Ohjektname I Syrbalizcher Mame I Erstellsprache I G
=-El SIMATIC 300(1) 5 Systemdaten
=-[@ cPu 3152 0P o 0B AL
. B STProgramm(1) ) prng S Bl
""" E' geelen = DE100 DET00 DE
O UDTI0 SEMD Bl
3 UDT102 RECEIVE Bl
AT 100 WwAT_100
&3 SFC14 DFRD_DAT AL
&3 5FC15 DFwWR_DAT il

OB1 only calls FC100. Communications for one axis with 1/0O address 256
(=100HEX) is already set-up in FC100. The system functions SFC14 and
SFC15 are called in FC100; these system functions are used to transfer
data to and from the drive. The data are located in DB100. There is one
send and receive area for each axis. The structure for sending (UDT101)
and receiving (UDT102) is saved in the user-defined data types (UDT)
(refer to Chapter "Program environment and interfaces").

If communications are to be established to additional drive objects (DOSs)
the following steps must be taken:

Appropriately extend the HW configuration (if axes are to be computed in the same
Control Unit (CU) - axis separators and additional I/O areas must be
inserted - or, for an additional CU, a new axis object must be set-up with its
own Profibus address)

Align with the Profibus configuration for the drives
Extend DB100 and FC100 (including adapting the addresses)
Appropriately execute the axis configuration using Starter
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Communication call in FC100:

Data is sent from DB100 to the drive or received from it using system
functions SFC14 and SFC15.

Fig. 5-3: Communication call

FClOd : Title:
:Hetmrk : Title:

CALL SFC 15
LADDE :=Wgleglao

RECORD :="DEl00".SEND_AMIS 1
RET_VAL:=§RET_VALL

CALL SFC 14
LADDE :=W§le$100
BET_VAL:=§RET_VALZ
RECORD :="DELO0". RECEIVE_AXIS 1

DB100 is also already set-up for one axis. The data block can be simply
extended to handle several axes. To do this, one send area SEND (udt101)
and receive area RECEIVE (udt102) are additionally set-up for each axis.
In this case the FC100 must be appropriately extended.

Fig. 5-4: Extending the data block

Initial

Type rals
0.0 ETRUCT
SEND_AKIZS 1 "SEND"
RECEIVE AXIZ 1 "RECEIVE"

END_STERUCT
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5.2 Configuring the drive

We recommend that a preliminary automatic configuration is first carried-
out in order that the individual drive objects are correctly identified. The
most important steps are again described below:

Go ONLINE and start the automatic configuration:
Fig. 5-5: Starting the automatic configuration

| SIMATIC Manager - [S7_5120_Epos -- D:\ARBEITEN\26_xo0c_EPOS_SINAMICS\S7_S120_]
% File Edit Insert PLC Mew Option:

D (227 |3 DR el %] %
= % S7_ 5120 Epos SINAMICS 5120 CUZ10 DP

SIMATIC 300[1)
] CPU5-2DP

-{=7] S7-Programm{1] :
(B Quellen “F STARTER - S7_5120_Epos

- Bausteine Project  Edit  Target swstem  Wiew  Options  Window  Help

% SINAMICS_ 5120 CU = e |
EECEE R TR

E =

s Window Help

& [ <NoFiter > =% BE | BmEM

=29 57_5120_Epos
’._1 Insert single drive unit
) han o

Aukomatic configuration .

% Configuration
» Topology
-@m Conkrol_Unit

Project

Fig. 5-6: Automatic configuration

Automatic Configuration

Status of the drive unit; First commigzioning

Running operation: Waiting for START

< Start automatic configuration P
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Select the required mode - either servo or vector:
Fig. 5-7: Selecting the required mode

Drive Object Type

Selection of the supported drive object types

v Servo " Wechaor
Drive Drive object type | Identification
Drrive 1 Servo ﬂ Idertification via LED

| Fertig stellen | Hilfe:

After completing the configuration check the sequence with which the drive objects are
supplied with data from the PROFIBUS telegram:

Fig. 5-8: Checking the sequence

By epessizn 57 ||| [ ProneuS merse e | Vs overviens
# Crest e device T o
) Irsert rgie diive it

¥ ] MONITOR

& LI UBRARIES

= SIRAMECS_5120_Quaio

T e e e M s e

=
=

If additional axes are set-up an alignment can be made by pressing the
button "Transfer to HW Config". The HW configuration is then transferred.

A e p—

Then configure the drive involved again OFFLINE. In so doing the basic positioner
function module should be selected.
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Fig. 5-9: Selecting the basic positioner

Configuration - SINAMICS 5120 - Control structure

Drive: SERVO_02. DDS 0

CJPawer_ unit

It atar Function modules

[t atar holding brake [ Estended setpoint channel
[(IEncoder cortraller
CIFROFIBUS process dz

]S ummary

meszages/monitonng

Clozed-loop control

"/t contral

1

Contral method:

Speed control [with encoder)

@

—Actual speed value preparation

]

< Back I Continue > I

Cancel Help

Note

It would be possible to configure OFFLINE from the very start; however, this

would mean that the advantage when using the automatically correct component
identification would be lost.
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The mechanical assignment should be parameterized in the additional screen forms.
You can initially bypass this screen form.

Fig. 5-10: Parameterizing the mechanical assignment

Configuration - SINAMICS_5120_CU310 - Mechanics

[w]Contral structure
[w]Power_ unit

[w]bd ator

[w] bk otor holding brake
[w]Erncoder

[w] kM 2azurement syztem

[JFROFIEUS process d:
[ Summary

Drive: SERVO_0Z, DDS 0

SMI20_3

The poz. contral haz been assigned the foll. encoder:

LU per lnad revaolution [Encoder resalution]

1048576 -

Load revalutions

Encoder ppr
A1z

2048

Fine resaolution

E
E LU per load rervalution
= [pnsitiu:_un setpu:u_int_f’au_:tual

kakar revolutions 10000
1

The configuration of a pozgible modulo correction or backlazh an
reverzal must be performed wia the “'Mechanics” dialog box [call via the
project navigatar: 00> Technaology: » Pasition contial: » Mechanics] ar
the expert list [p257E, p257F and p25E3)N

Cancel Help

< Back | Cantinue = |

In the Profibus process data exchange screen do not select a standard telegram, but
instead parameterize "Free telegram configuration with Bico".
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Note If a telegram is accidentally selected, then this telegram pre-assigns the
parameters. When subsequently resetting the appropriate parameter p922
(telegram selection) in the drive object, the set parameters are not set back to
the factory setting but remain as they are. This offers advantages if standard
telegrams are to be extended.
User-defined lists can be provided on request. Using these user-defined lists,
interconnections - pre-assigned by Profibus telegrams - can be undone.

Fig. 5-11: Selecting a telegram

Configuration - SINAMICS_S120 - PROFIBUS process data exchan:

[W]Cantral structure Drive: SERYO_03, DDS 0
WP ower_ unit
[w]Fower unit connection
[w] kA obor

[w]kdotar holding brake
[W]E nizoder

Wt easurament syster
[wkdechanics

Select the PROFIBUS message frame type:

FROFIBUS PZD message fram&

egram configurat

Length:

Input data (words]: ID
Output data [waords]): ID

1S urmary

Mates:

1. The PROFIEUS process data will be interconnected ta BICO
parameters in accordance with the selected meszage frame type.
These BICD parameters cannot be subsequently changed.

< Back I Continue » I LCancel Help

The Epos function module has now been activated. This means that the Profibus
interconnection now have to be established in the send and receive directions. To do
this the Expert list is opened:
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Fig. 5-12: Opening the Expert list

2 T
=8P 57_5120_Fpos @@l E| j I
% Insert single drive unit Espent list l
= Elaﬂ SINAMICS_5120_CU310
S Overview Parameter D jﬂ Parameter text
» Configuration r2 Drive aperating display
» Topology s BOP operating display selection
+-Eg CU_5_004 [l BCP operating display made
+-3) Input/output component pl0 Drive, commissioning parameter
-1 g AN 1 300 _+| |BOP user-defined list
'ﬂ Cuk pls Macra drive object
1 Copy r20 Speed setpoint, smocthed
) r Actual speed, smoathed
+- 3 r2d Drive autput frequency smoothe
4 Delcte r25 Drive, output vottsge smoothed
-y Rename r26 CZ: DT link vottage, smaoathed
+- 5 zalute actual current, smaott
+- 4 dulation depth, smoathed
-4 Drive navigator Insert script Folder we, amoothed field-generating
Cpen configuration ) ) rrent actual value, torgque-gen
Control logic Save project and export object tual torgue smocthed
+- %  Technology » riz Active povver actual value, smoc
Open-loop/closed-loop contral  # r33 Torgue utilization, smoothed
ETNCEIaS » r3a Co Mator temperature
Messages and monitoring » r36 Paraver un.rt overload 128 :
N r37[0] ﬂ Povveer unit temperatures, Maxim
Cammissianing ] o :
. pda Zmaothing time constant, display
Cf:ummunl.catll:un ' r46 j CoB0: Missing drive enable sig
Diagnostics ' r47 Status, idertification
Properties... r49[0] ﬂ Motorisncoder data set effective
ra0 j CouBD: Command Data Set COS
ra j CoB0: Drive Data Set DDE effe
ra6 j CoB0: Status word, closed-loo

Now acknowledge the tab "Open user-defined value list* and search for the location
where the supplied list is saved "SEND_RECEIVE_connection.xml":
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Fig. 5-13: List supplied

| G

|

] #A[E|

| ===

Expert list

Parameter

p2140[0]

- G

p2141(0]

Suchen in: I I} connections

21|

x| e Bk E-

R2142(0]

ooo=

r2145[0]

r21456(0]

p214a[0]

p2149[0]

P21 50[0]
P21 51 [0]

S4]0]
p2155[0]

conn

#ML_SEND_RECEIVE _conneckion

Dateiname:

p2156(0]

R2161[0]

IS EMD_RECEIME_connection.=mi

Offnen I

D ateityp:

R2162[0]

IEustamer defined List Files [* sml)

j Abbrechen |

A

The differences between the actual project (righthand column) and the user-defined list
are now displayed in two columns:

Fig. 5-14: Display of the columns

D:VARBEITENAZ6 socx EPOS_SINAMICSASEND_RECEIVE_connection.xml

Fiesult

Parameter 0+ |« [Paramete SEN0_ECEVE_connectionami serwov [T
PROFIBUS PZD send double sword, O 1]
PROFIBUS PZD send double sword, O 0

p2080[0] |-1|  |PROFIBUS send status word 1, Bit | SERVO_02 : 59 : Bitd il

p2080[1] PROFIBUS send status word 1, Bit | SERVO 02 695 Bit1 1]

p2080[2] PROFIBUS send status word 1, Bit | SERVO_02: 699 Bit2 1]

p2080[3] PROFIBUS send status word 1, Bt SERWO_02 2139 Bit3 1]

p2050[4] PROFIBUS send status word 1, Bit | SERVO_02: 699 Bit4. 1]

p2080[5] PROFIBUS send status word 1, Bit | SERVO_02: 699 Bits 1]

p2080[5] PROFIBUS send status word 1, Bit | SERVO_02: 699 Bit6 1]

p2080[7] PROFIBUS send status word 1, Bit | SERVO_02 2139 BitT 1]

p2080[5] PROFIBUS send status word 1, Bit | SERWO_02 2199 BitD 1]

p2080[9] PROFIBUS send status word 1, Bit | SERWO_02: 699 Bitd 1]

p2050[10] PROFIBUS send status word 1, Bit | SERVO_02 2084 BitD 1]

p2050[11] PROFIBUS send status word 1, Bit | SERWO_02 2084 Bitt 1]

p2050[1 2] PROFIBUS send status word 1, Bit | SERVO_02 2084 Bit2 1]

p2050[1 3] PROFIBUS send status word 1, Bt SERWO_02 2084 Bit3 1]

p2050[14] PROFIBUS send status word 1, Bit | SERWO_02: 2084 Bit4 1]

p2050[15] PROFIBUS send status word 1, Bit | SERWO_02 2684 Bitt 1]

p2081[0] J PROFIBUS send status word 2, Bit | SERWO_02 -+ 2684 Bit11 1]

p2081[1] PROFIBUS send status word 2, Bit | SERWO_02 < 2684 BittS 1]

p2081[2] PROFIBUS send status word 2, Bit | SERWO_02 < 2684 Bitt0 1]

p2081[3] PROFIBUS send status word 2, Bit | SERVO_02 2684 Bits 1]

p2051[4] PROFIBUS send status word 2, Bit | SERVO_02 -+ 2685 Bith 1]

p2081[5] PROFIBUS send status word 2, Bit | SERVO_02 -+ 2685 BitT: 1] w

>
P Conwvert list of values into script.. Cloze | Help
Now accept the values.
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5.3 Application-specific settings

The appropriate signals are now interconnected in the drive. Now make
additional applicable assignments - for example parameterizing the
acceleration rates, velocities, positions, limit switches, following error
monitoring functions, homing [referencing] position output cams etc.

To do this, work through the individual screens.

Optimize the control loop of your drive.

Table 5-1: Application-specific settings

-] SERVO_O3

484 Drive navigator

----- » Configuration

----- » Contral logic

S>3 T=chnolagy
El S Basic positioner

- % Limits

..... > Jog

..... > Harmirig

----- » Traversing blocks

1 = » Direct setpoint specification | MDT

=% Position contral

----- » Mechanics

----- » Ackual position walue preparation

----- » Position contraoller

----- % Monitaring

2" step — define the limits

3" step — mode: jogging

4" step — mode: homing [referencing]

5™ step — mode: traversing blocks

6" step — mode: direct setpoint input/MDI

1* step — configure the mechanical system

8" step - optimization
7" step - monitoring functions

1% step — configuring the mechanical system:

Table 5-2: Configuring the mechanical system

Mecharics |

The pos. contiol has been assigned the foll. encoder:  |Encods_1

Ma. possible LU per load revalution

Encodst ppr

4194304.000 LU {
Load revalutions A/
< 1 >
2048

LU per load revalution
2048 10000
Fine resolution ’%
1

Load revolutions

Gearbox load revolutions

Geared motor revolutions

Modulo length for rotary axes

iivated — o]
Modulo range @ | 350000 Ly 41| |

Ivate modulo corectiol

|- Position values

Activating the modulo correction for

0 rotary axis
e ———— —
Backlash 0 Lu
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Here, enter the ratio between load revolutions and motor revolutions (e.g.
gearbox ratio or toothed belt ratio etc.):

Now define your units. Generally for linear axes a normalization 1LU = 1um
is selected. This means that with the following settings for the abbreviation
LU you can essentially replace in your mind by the units pm.

A load revolution of 10000 LU is assumed in the factory setting. For
instance this could be a spindle with 10 mm (10000 LU) pitch. The value
(p2506) is adapted corresponding to the mechanical system being used.

Often 1LU = 1/1000° (1 milli Degree) is defined for rotary axes. This means
that the number 360000 is entered in the input field for parameter p2506.
For encoders with a low resolution (e.g. resolvers, pulse encoders) and low
gearbox ratios, generally the encoder cannot provide the above specified
resolution. In this case a lower resolution (e.g. 1LU = 0.1mm) is selected.
Any units can be defined for the resolution LU: For example, 1LU = 1/1000
chain link or also 1LU = 1 encoder increment.

For rotary axes activate the axis cycle correction by setting p2577 to 1.

The axis cycle length is entered using p2576. This can, for example, be a
mechanical revolution or a product cycle.

When required backlash compensation can be set using p2583.

2" step — limits

Here, there are two tabs.

a.) Traversing range limitation

Version 1.0
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Fig. 5-15: Traversing range limitation
Traversing range limitation I Traversing profile \im\laliunl

Software imit switch activation
JJ 2051 5t 6. 80 FROFIBLS F2D2 O

Activate modulo corection

) g O-[—
Home position sel—O—

2147483647 LU

Puositive end position
2147483647 -I p2581, CO: EPOS softveare limit swit

Inactive

1
1
Megative end position -2147483648 LU I
I-ZT 47483648 -I p2520, CO: EPOS software limit swit n

Inactive m

Stop output cam activation
T 208t Bie 5. B0 FROFIELIS F2D2 ()

Minus stop output cam [low active

| [

Plus stop output cam [low active]

pl | Q)1l:
[0]

The software limit switches for linear axes (p2577 =0) are set using fixed
connectors p2580 and p2581.

Further, stop output cams can be parameterized here (p2569 and p2570);
these are generally interlocked using digital inputs.

The drive either responds with a fault or an alarm using a definable stop
response (alarm or fault) ("Fault" is preset as response).

The response is set in the Expert list using p2118 and p2119:

Fig. 5-16: Setting in the Expert list
p2118[0] + Set= the message number for message type. (7491
p2119[0] + Setting the message type Alarim (8] (20 LI

The response for the STOP cam in the negative direction is parameterized
using number 7491 and for the positive direction using number 7492.

Fault as response:

For a 0 signal at the cam, the drive stops with the OFF3 ramp-down time
(p1135), the status signal "Stop cam minus active" or "Stop cam positive
active" is set, saved and the corresponding fault is output. After the fault
has been acknowledged, only motion away from the STOP cam is
permitted. With a 0/1 signal and valid traversing direction exiting the STOP
cam is detected and the specified status signals are reset.
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Alarm as response:

For a 0 signal at the cam the drive is stopped with the maximum
deceleration (p2573 (refer below), the status signals "Stop cam minus
active" or "Stop cam positive active" set, saved and the corresponding
alarm is output. Only motion away from the STOP cam is permitted.
For a 0/1 signal and valid traversing direction, exiting the STOP cam is
detected and the mentioned status signals are reset

B.) Traversing Profile Limitation

Now go to the next tab - Traversing profile limitation:

Fig. 5-17: Traversing profile limitation

Traversing range limitation  Traversing profile limitation |

Mag weloc

‘ 30000 000 LU Amir

Comezponds to gpeed

ISDDD. 000000

law. speed

|1DDDD.DD

QwD

joh

3" step:

I axirnum dynamic limits of the basic positioner 4000.00 ps

N

<

L

1min

1min

=

¥

bt —— = ——

000 LU g2 i \ Y I

\_L/f

Max_deceleration
By

w 000 LU/

E';

_ ==l

Initially the maximum setpoint velocity p2571 is entered here. Starter
calculates the corresponding motor speed. In addition, the maximum speed
of the motor being used is specified for information purposes.

Now define the max. acceleration p2572 and deceleration p2573. The
acceleration and deceleration overrides in the modes MDI/direct setpoint
input or traversing blocks are referred to these values.

Configure the JOGGING mode (this is only required if you wish to use this
mode)

Here, you can specify two different velocity setpoints p2585, p2586 as well
as also position setpoints p2587, p2588.
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Fig. 5-18: Velocity and position setpoints

Jog/configuration | Jog/diaghostics |

' Digital signals  tipalog signals

jooging 1 signal source

:llr2081: Bit 12, BO: PROFIEUS FZD2 O—

jooging 2 signal source

:llr2081: Bit 13, BO: PROFIEUS FZD2 O—

joging incremental
ZI'rZDSL Bit 14, BO: PROFIBLS PZD2 O—

Configure
|0g setpoints

Tracking operation active
—O |p2081 [8]. PROFIBUS send status w DI
“Welocity limiting active

—O |p2081 [9]. PROFIBUS send status w DI

Setpoint available

—O |p2081 [10]. PROFIBUS send stat==] DI

Configure jog setpoints

|»

Fiamp-function gen
Jog 1 zet velocity 300 DLWt ols —_—
Jog 2 setvelocity o T 1o \_Q : —
Setpoint is retained =11 |1 g
T
;
[op— Y 1 :
Jog 1 pozition 11 —
increments I]DUD Lu —ln|1 0 =0,
o 1]
Jog 2 pozition :
increments I1E|E|E| LU —t1]0
vI
Setpoint is retained =—— 11
Incremental jog
cos:[o Closz | Hep | s |
Version 1.0 Edition 24.11.2006 40/51



Copyright © Siemens AG 2006 All rights reserved

s_en_CO_1l.doc

SinamicsS120Epo:

SIEMENS

Error! Style not defined.

SINAMICS S120 Epos with Profibus

4™ step, configuring homing [referencing]

Homing [referencing] (this is only required if the axis is to be homed

[referenced] - if, e.g. absolute positioning is used, software limit switches

are to be evaluated or traversing blocks configured).

a) Active homing [referencing] of axes with incremental measuring system:

Fig. 5-19: Active axis homing [referencing]

Haming/configuration | Homing/diagnostics |

& Digital signals " Analog sighals

referencing stark Harming
):II r2091: Bit 0, BO: PROFIBUS FZ02 ¢ O— " Tracking operation active

et oeeTEe gl —O | p2081[3]. FROFIBUS send stahus w DI
le r20917: Bit 1, BO: PROFIBUS FZ02 ¢ O— (L Yelocity limiting active

referencing type selection ) Active — () [p2081[9), PROFIBUS send status w I:)I
le r2091: Bit 2, BO: PROFIBUS FZ02 1 O— Setpaint available

'
zearch far reference, reference can ! ! _O |p2DS1[1 0. PROFIBUS send Stah:IQI
- Az moves forwards
% Dimmnitin ¢ [n2na1 1 21 PROFIRIIS cand ctatie o Tl

SERY0_03, p2612 BI: EPOS search for reference, reference cam

Please select the signal source!

21|

Find parameter:

Jcu_s_ons =l |
{P no. Parameter text =
0
1
r19: Bit 0 + | COB0: Control word BOP: © OM J OFF (OFF1) (1=0M f 0=0FF (GFF11)
igital inp High J 0=Low)
r722: Bit 1 COBO: CU digital inputs, status: : DI (3122 204121 .21 (1 =High f O=Low)
r722: Bit 2 COBO: CU digital inputs, status: : DF 2 (3122 374121 .3) (1=High / 0=Low)
1722 Bit 3 COBO0; CU digital inputs, status: : DI 3 ($122.47121 8) (1=High § 0=Law)
1722 Bit 4 COMBO0; CU digital inputs, status: : DI 4 (%132.1) (1=High f0=Low)
1722 Bit & COBO0; CU digital inputs, status: : DI S (%132.2) (1=High f0=Low)
1722 Bit 6 COBO0; CU digital inputs, status: : DI 6 (%132.3) (1=High f0=Low)
1722 Bt 7 COBO0; CU digital inputs, status: : DI 7 (%132.4) (1=High £ 0=Low)
r722: Bit & COB0: CU digital inputs, status: | DVDO 8 (41 22.724121.7) (1=High § 0=Law)
r722: Bit 9 COB0: CU digital inputs, status: © DVDO 9 (4122804121 .8) (1=High § 0=Laow)
r722: Bit10 COB0: CU digital inputs, status: © DVDC 10 (4122100121 100 (1 =High ¢ O=Low)
r722: Bit 11 COB0: CU digital inputs, status: © DVDC 11 (8122114121 110 (1 =High ¢ O=Low) T
r722: Bit12 COB0: CU digital inputs, status: © DVDC 12 (¥132.7) (1=High / O=Low)
r722 Bit13 COBO0: CU digital inputs, status: © DUDO 13 (¥132.8) (1=Hioh / O=Low)
r722: Bit 14 COB0: CU digital inputs, status: : DUDC 14 (¥132.10) (1=High ¢ 0=Low)
Y722 Bit15 OB CU digital inputs, status: : DUDO 15 (6132117 (1=High £ O=Low)
r723 Bit0 + | BC: CU digital inputs, status inverted: © DI 0 (21221041211 (1=High / O=Law)
4:3 cl r353: Bit 0 + | COvBC: Control word drive object 1. Synchronization signal %M (1=Yes f 0=Na)
r399; Bit 3 + | CONBO: Status wword drive object 1: © Fault present (1="es / 0=Na)
T GINAMICS |rond® Fit 0 EROFIRL IS B 7N atatie - Setrnint faill ks (1=Yas [ N=hln j
£
——— | Ok Cancel |

Now define the reference cam, parameter p2612. Proceed in the same way
when parameterizing reversing cams that might be used (p2613 and
p2614). Please note that reversing cams are only evaluated in the mode
"Homing [referencing] position cam and encoder zero mark". For instance,
an end cam can be used as a homing [referencing] cam in the mode
"External zero mark".
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Now open the following screen and define the required homing
[referencing] mode:

Fig. 5-20: Defining the homing [referencing] mode

2 x|
& Active homing ™ Pasgive harming [on the fly) Evaluation of the encoder zero mark. in front of homing output carm
5 0/1 edge for increasing actual position values [0482)
Homing mode 1/0 edge for decreazing actual position values [r0482]
IHoming output cam and encodej
Haoming start direction [OFF = pozitive / OM = negative]
J[2091: Bt 3. BO: PROFIBUS | —(F
Approach velocities ‘
ta the horming output carm [+] A
IEDDD 1000 LU /iy -
to the home position ;
300 1000 LU /min b
to the zero mark. / f—. \ Home position/coordinate
] 1000 LU /min &[0 Lu
— Legend \ \ »
I Synchronization poink g Home postion offset
F ® - s —= [0 Lu
I Zero mark, b L
e " P Tolerance for travel to zero mark
ome position/coordinate
P L b e [2147483687 | LU
AR Homing output cam
Max. distance to zero mark
¥ Traversing scheme - |1 0000 L
I sl efiket Max. dist. ta homing output cam
I I Talerance band - |21 47483647 LU
Cloze I Help

Actively homing [referencing] axes with absolute measuring system
When using an absolute encoder you can calibrate it in the following
screen. In this case the drive must be connected ONLINE.

Note The function "Set homing [referencing] position™ only functions for absolute
encoders while they are still not calibrated.
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Fig. 5-21: Calibrating an absolute encoder
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5" step:

Configure the traversing block mode (this is only required if you wish to use
this mode)

An example of configuring traversing blocks is shown below:

Fig. 5-22: Configuring traversing blocks

2 x|

Maxirum number of blocks

w0 = Edit | & Configuration of digital output "

Index| Ho. Job Parameter Mode ity | A i ation| Hide =

1 o POSITIONING 0 ABSOLUTE(D)  |[1000 600 100 100 CONTINUE_WITH_STOP (1) O

2 1 WVWAITING 500 ABSOLUTE(D) |0 600 100 100 CONTINUE_WITH_STOP (1) O

3 2 POSITIONING 0 ABSOLUTE (D) |5000 600 100 100 CONTINUE_FLYING (21 O

4 3 SET_O 2 ABSOLUTE(D) |0 600 100 100 CONTINUE_WITH_STOP (1) O

& 4 GOTOQ 0 ABSOLUTE(D) |0 600 100 100 ]

& 7 RESET_Q 2 ABSOQLUTE(D) |0 600 100 100 END (D) ]

7 -1 |POSITIONING 0 ABSOLUTE(D) |0 600 100 100 END (D) ]

& -1 |POSITIONING 0 ABSOLUTE (D) |0 600 100 100 END () ]

El -1 |POSITIONING 0 ABSOLUTE (D) |0 600 100 100 END () ]

10 -1 |POSITIONING 0 ABSOLUTE (D) |0 600 100 100 END () ]

11 -1 |POSITIONING 0 ABSOLUTE (D) |0 600 100 100 END ()

12 -1 |POSITIONING 0 ABSOLUTE (D) |0 E00 100 100 END ()

13 -1 |POSITIONING 0 ABSOLUTE (D) |0 E00 100 100 END ()

14 -1 |POSITIONING 0 ABSOLUTE (D) |0 GO0 100 100 END () —

1% -1 |POSITIONING 1) ABSOLUTE (D) |0 00 100 100 END (0)

16 -1 |POSITIONING 1) ABSOLUTE (D) |0 00 100 100 END (0)

7 -1 |POSITIONING o ABSOLUTE(D) |0 00 100 100 END (D)

18 -1 |POSITIONING o ABSOLUTE(D) |0 00 100 100 END (D) ]

19 -1 |POSITIONING 0 ABSOLUTE(D) |0 600 100 100 END (0} O

20 -1 |POSITIONING 0 ABSOLUTE(D) |0 600 100 100 END (0} O

21 -1 |POSITIONING 0 ABSOLUTE(D) |0 600 100 100 END (0} O

22 -1 |POSITIONING 0 ABSOLUTE(D) |0 600 100 100 END (0} O

23 -1 |POSITIONING 0 ABSOLUTE(D) |0 600 100 100 END (0} O

24 -1 |POSITIONING 0 ABSOLUTE(D) |0 600 100 100 END (0} O

25 -1 |POSITIONING 0 ABSOLUTE(D) |0 600 100 100 END (0} O

26 -1 |POSITIONING 0 ABSOLUTE(D) |0 600 100 100 END (0} ]

27 -1 |POSITIONING 0 ABSOQLUTE(D) |0 600 100 100 END (D) ]

25 -1 |POSITIONING 0 ABSOLUTE(D) |0 600 100 100 END (D) ]

29 -1 |POSITIONING 0 ABSOLUTE (D) |0 600 100 100 END () ]

30 -1 |POSITIONING 0 ABSOLUTE (D) |0 600 100 100 END () ] ;I
6™ step

Configure the mode MDI/direct setpoint input (this is only required if this
mode is to be used).

Parameterize the velocity setpoint that is adapted via the override (from the
PLC). The acceleration as well as the deceleration override refer to

parameters p2572 and p2573, that are defined in the 2" step as described
above.
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Fig. 5-23: Parameterizing the velocity setpoints
Configure positioning MDI / fixed setpoints 2=l

Pogition setpoint ID— LU — | !I
Yelocity setpoint @ 1000 LU Arin |p2843, Cl: EPOS direct setpoint inpl!l
Acceleration override |1DD— % —— | !I
Deceleration overde I'IEID— # — !I

Cloge I Help |

7™ step: Monitoring functions

The monitoring window and position window can be adapted as shown
below.

Note The appropriate position monitoring function can be de-activated by entering a
value of 0.

s_en_CO_1l.doc

Fig. 5-24: Monitoring and position window 1

SinamicsS120Epo:

Positioning/standstill monitoring | Following error monitaring I Output cam |

1000.00 ps

s
Setpoint curve -
tandstil window Actual value curve Pasition reached
Im Lu X . O |p2021[7]. PROFIBUS send stat Dl
&
[l ¥
A e ¥ _i:
¥
i Ofggy ©  Standstill maoritoring time |2DD. 0o
Positioning windo i St t d me
P
e gF‘ositioning monitoring tme 100000 me
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Fig. 5-25: Monitoring and position window 2

Pazitioning, standstill monitaring  Following errar monitaning | Output cam

=i N ———
- B Follawing erar in tolerance
+——(O) [2087711]. PROFIBUS send sta [
" Drwmarmic following error oL
& x
1 smax 1

S |‘I non LU

airaurn fallowing error

Legend

— Calzulated actual value

Aot val

o Tolerance band

Fig. 5-26: Cam switching signals

Pogitioning standstill monitnlingl Following eror monitoring — Output canm

X
Output cam switching signal 1

O ||:|2|381 [4]. PROFIBUS zend stak DI
>

Output cam switch, sig. 1!

Qtpt cam switch. pos. 1€ |0 LU

@utput cam awitch. sig. T Output cam switching signal 2
—7(:] |p2|381[5], FROFIBUS send stat, DI

Otpt cam switch. pos. 0 Lu

8" step
You can now optimize your control loop.

Please carefully note that with the factory setting, Epos does not operate
with speed-control. When required this can be activated using p2534, e.qg.
evaluated with 100%:
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Fig. 5-27: Entering the speed pre-control

Setpoint position controller | Position controller |

100000 ps

Precontral

pl=

0 1000 LU min
‘Welocity setpoint
-I 12666, CO: EPOS welocity s —l—
0Ly ‘ |:I
Pozition set-—ger
2| x
5 o 21

Precontrol

0Ly

Interpalatar
Poition zetpaint filker Precantral balancing

bctual position
5_521, CO: LR position actus

Speed precontrol factar

|pzs34]
ed precontrol Fackar

{min = 0; max = 200}

Claze: I Help I

It is still possible to select jerk limiting by entering a time constant for the
position setpoint filter in p2533.

Version 1.0 Edition 24.11.2006 47/51



SIEMENS

Copyright © Siemens AG 2006 All rights reserved
SinamicsS120Epos_en_CO_1.doc

Error! Style not defined.

SINAMICS S120 Epos with Profibus

Traversing from a control panel

Table 5-3: Traversing from a control panel

Ubst 8¢ Stevertalel rved roa o
Findneprusgarktlabt uripesties |
Nebrmen S e Emitelurgen bty
il e Konfigurstioramarke or

Description Diagram
Now call the control panel, select the basic positioner and pm—— . [ |
. . . * | [rasiarin o arfiighn Dl Sigrasin 1™ Aevalogn Sagrale:
fetch the control authority. After the homing [referencing] b pamtan ;w - ; 00 w
. ) Autonstische K ratich Pleferenzensn Shat tfesersesn A
mode has been released and selected - a message is 3 et = o— et '
H 1 1 T o Hesen 1 etzen —er
displayed that you should enter the settings in the dim e 0 @! S
appropriate configuration screen form. S T i) P - =
Now open the appropriate screen form. You can connect Do rtonn ey [L—-— ] O FE TR )
a digital input as reference cam. Bt e | g
;‘Bih::ol =T T i e— Dlm.erwmm. =
You can now power-up the drive, traverse the axis and S ey R
test the various operating modes from the control panel. 3 Mot o T
> 'Mr&:hnq“nl!l Lo I__‘_._ ........ .
»‘;”m Pefesenopurd it sk
3 Lageistwertautberehung — () [62500TF LR stereranarkansuch [T
é_ | i I ; '3:3"..” et bty
Homing [referencing] 3 peserabesare © teom ol (=]
% g mm' () Visdahesiizn —Or - =
J Jogging/setting-up S | Y — s
R B |
e . . . B Dasgrerie
Positioning, relative / absolute s
% wfiiam ] ooz [Fram ] ol B 5] _serbeten |
Pocieha [ g SEAVD_00 [T Tisce |
[ s
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The drive can now be traversed using the variable table. Control word

CTRW.1 is already pre-assigned. Now set bit 0 and the drive signals that it

is operational. By setting bit 8, e.g. the drive can be moved jogging.

Fig. 5-28: Traversing the drive
K5 var - [¥AT 100 -- @Epos5120_S57:SIMATIC 300{1)}CPU 315-2 DP,57-Programm{1) 0Ol
ﬁ Table Edit Insert PLC  Yariable Miew Options Window Help

| Dlsla] &f s[mle]ol-| x| 2] ¥

Srfés wn| &%

g Address

| Symt:u:ul| Displa| Status walue

| Modify walue

1_ Happlication u:u:untru:ul weord 1 ~ ~

2 DE1O0DEW O BN 2#0000_000_pa11_1411 ) 2#1000_0100_0011_1110
5l Happlication u:u:untru:ul weord 2 ~ ~

4 DE100DEA 2 ¢ EEIIN 230100_0101 _EIEIEIEI_EIEIDEIE 230100_1110_0000_0110
5 Mrapplication u:u:untru:ul weard 3

B DE1DDDEY 4 ;EIIN Z#DDDD_DDDD_DDDD_DDDD§ 2R0000_0000_0000_0ooo
7 Iovverricde

3 DE100DEW 6B "DEI1 oo HE}-{ W#1 641000 JThAR BR40000000

9 I WD position

10 DE100DBD & E"DEH 0o EDEC L#10000 L&10000

11 if acceleration averride

12 DE1O0DEWN 12 E"DEH 0o EHE}-{ W1 624000 W1 624000

13 if deceleration averride

14 DE100DEW 14 :"DBE100 i HEX W1 624000 W1 624000

15

16

17 lapplication status word 1

18 DB1 00 DEwY 2I:| EEIIN ZR0010_0011_0011 _0111

19 Happlication Status weard 2

20 DB100 DEwY 22 EEIIN 2R0000_0010_0000_1101

21 lapplication status weard 3

22 DE100DEW 24 §EIIN 2#0000_1110_1100_0000 |

23 ivelocity actual value

24 DBE100DBD 26 "DEI1 0o HE}-{ Civya GR00000000

25 Hposition actual value

26 DBE100DBD 30 :"DBE100 :DEC LA10001

27
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Attachment
6 General information on the application
6.1 Scope of supply
The "SINAMICS S120 Epos with bus connection" package comprises the
following:
S7 project
User-defined value list
Documentation
6.2 Changes/author
Table 6-1: Changes/author
Version Date/change Author
V1.0 24.11.2006/ first generated Stefan Gumbrecht
7 Additional information, tips and tricks, etc.

User-defined lists are available that allow interconnections, pre-assigned using
standard telegrams, to be undone.

Visualization interfaces are available for HMI devices - including the fault and alarm
numbers of the drive.

8 Literature

Literature

This list is in no way complete and only reflects a selection of suitable
literature (references).

Table 8-1

Title

/1/ | SINAMICS List Manual Edition 03/06

12/ | SINAMICS Commissioning Manual Edition 04/06
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